Synthesis and pharmacological evaluation of a major metabolite of ameltolide, a potent anticonvulsant.
The 4-aminobenzamides have provided several anticonvulsants that have been extensively investigated. Ameltolide, 4-amino-N-(2,6-dimethylphenyl)benzamide (compound 2,LY201116), is the most potent analogue studied to date. This drug is inactivated in vivo by metabolic N-acetylation and addition of a hydroxy moiety to one of the methyl substituents, resulting in compound 7,N-[4-[[[2-(hydroxymethyl)-6- methylphenyl] amino] carbonyl] phenyl] acetamide. This metabolite was prepared in five steps from a readily available starting material. Compound 7 and its nonacetylated analogue 6 were compared to ameltolide as anticonvulsants. After oral administration to mice, the MES ED50 values of ameltolide, 6, and 7 were 1.4, 10.9, and greater than 100 mg/kg, respectively, demonstrating that hydroxylation and acetylation dramatically decrease the anticonvulsant potency of ameltolide. This rank order of MES anticonvulsant potency was also seen after iv administration to mice, suggesting that these data reflect intrinsic pharmacological activities. After oral administration of 2.0 mg/kg of ameltolide to mice, parent drug, N-acetyl metabolite 3, and the hydroxy metabolite 7 were detected in plasma; the Cmax values were 572, 387, and 73 ng/mL, respectively. Compound 7 was the primary metabolite excreted in urine. These data indicate that 7 is a major metabolite of ameltolide, but does not contribute significantly to the pharmacological effects seen after administration of ameltolide to mice.